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BACKGROUND OF THE INVENTION 
Field of the Invention 

[0002] The present invention relates to a hand tool, and more particularly to a wrench 
having a jaw with a wedge. 

Description of the Prior Art 

[0003] There have been two kinds of wrenches in the art. One is an adjustable 
wrench and the other is a solid wrench. The wrench in the art comprises a handle and a 
jaw. Gripping surfaces of the jaw are typically flat and face each other in parallel. Such 
conventional wrenches have the following disadvantages in gripping and rotating an object 
such as a pipe or a nut: (1) The gripping surfaces of the jaw are liable to slip along a 
surface of the object; (2) When the wrench works in a limited space, the wrench must be 
adjusted to reengage the object frequently, which decreases the efficiency; and (3) The edge 
of the object is likely to be damaged by a force directly applied thereto by the wrench. 



[0004] In order to solve the problems of the gripping force of the conventional wrench 
as mentioned above, a wedge-type wrench is disclosed by Chinese Utility Model No. 
9210556.7. The wrench has two jaws, each having a gripping surface. A sliding hole is 
provided at the each gripping surface. A cylindrical wedge connected to a spring is 
disposed within the sliding hole. Two teeth working surfaces of the wedges are disposed 
opposite each other. When used to turn a nut, the two wedges can engage the nut tightly 
to increase the friction and enhance the gripping force. The wrench can be adjusted to a 
proper position by simply turning itself to make each wedge sliding within the respective 
sliding hole. Thus, the wrench can successively work without a repeated operation of 
releasing and reengaging the nut, thereby improving the working efficiency. 



1 



EXPRESS MAIL NO. EV335397387US 



[0005] However, such a wrench has some drawbacks. (1) It cannot be used for a small 
size object, because when the front ends of the two gripping surfaces, each configured in an arc 
shape, contact each other, there is a gap between the rear ends thereof. (2) Since the wedge is 
directly fixed in the sliding hole by a locating pin, the pin is easily damaged by a force the object 
exerts on the wedge during the operation. (3) As the wedge is of a cylindrical configuration, 
when the thickness of an object is less than half of that of the wedge, the wedge will not firmly 
clamp the object due to an uneven gripping force. (4) The production of the wrench requires a 
complex process. Two sliding holes, of which the centerline is perpendicular to each other, are 
to be provided in the jaws to receive the wedges and springs. 

BRIEF SUMMARY OF THE INVENTION 

[0006] To overcome the shortcomings in the prior art as described above, the present 
invention provides a single-wedge wrench, which does not need to frequently adjust the position 
of disengaging and reengaging an object such as a nut, can apply a relatively larger torque of 
rotation to the object, and is of a simple manufactxiring process. 

[0007] According to the invention, there is provided a single wedge wrench comprising 
two jaws, one of which has a zigzag gripping surface, characterized in that the wrench 
further comprises a wedge having a zigzag gripping surface, which is mounted through a 
joint member on an inner surface of the other jaw of the two jaws, and is slidable along the 
inner surface. 

[0008] According to an embodiment of the present invention, a guiding rail is 
configured in either the jaw or the wedge. A groove is formed in the guiding rail, and a 
spring is positioned at a bottom portion of the groove along a longitudinal direction. The 
other of either the jaw or the wedge is provided with a guiding slot corresponding to the 
guiding rail and a blind hole communicating with the guiding slot. The joint member is an 
L-shaped member, of which a section is placed in the groove of the wedge and connected to the 
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spring, and another section is located within the blind hole of the jaw. A limitation element is 
provided in the blind hole so as to confine the movement of the joint member. 

[0009] According to the present invention, the jaw on which the wedge is mounted can 
be either an adjustable jaw or a stationary jaw. In addition, an angle ranging from 10 
degrees to 70 degrees is formed between the inner surface of the jaw on which the wedge is 
mounted and the gripping surface of the other jaw. 

[0010] According to the invention, by providing a wedge slidable along the gripping 
surfaces of one of the jaws, a gap or space between two gripping surfaces can be adjusted 
so that the wrench can turn an object without repeatedly disengaging and reengaging the 
object. Meanwhile, when a turning force is applied to the object, a counterforce generated 
from the object to the wedge can make the wedge positioned at the jaw, which tightens or 
loosens the object in cooperation with the other jaw. The wrench of the invention 
provides the following advantages: 

(1) The wrench of the present invention can be used for bolts or nuts of various 
types and sizes. The wedge can tightly engage a bolt or nut during operation. When the 
wrench needs to be adjusted to a proper position during operation, it can be reached by simply 
returning a handle of the wrench without loosing the boh or nut, whereupon the bolt or nut can 
be clamped again. Furthermore, the invention realizes a surface contact of the wrench with the 
bolt or nut instead of a line contact in the prior art, which prevents the bolt or nut fi-om being 
damaged. 

(2) A relatively large torque can be applied by the jaw according to the invention 
so that the operation can be performed more conveniently. Furthermore, when a position of the 
wedge relative to the sHding hole changes upon a change of the size of the object, the tuming 
force can be transferred through the wedge no matter what position it is, tfiereby preventing the 
wedge fi-om being damaged. 

(3) The wrench of the present invention can be manufactured with a simple 
process in a production line. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[0011] Figure 1 is a schematic view showing the structure of an adjustable wrench 
according to one embodiment of the present invention; 

[0012] Figure 2 is a schematic view talcen from the direction of A shown in Figure 1; 

[0013] Figure 3 is a top view of an adjustable jaw 2 shown in Figure 2; 

[0014] Figure 4 is a schematic sectional view taken from the direction of C shown in 
Figure 3; 

[0015] Figure 5 is a schematic view showing the structure of a wedge 3 shown in 
Figure 2; 

[0016] Figure 6 is a schematic view taken from the direction of B shown in Figure 5; 

[0017] Figure 7 is a schematic view of an L-shaped joint member 5 shown in Figure 1 ; 

[0018] Figure 8 is a schematic view taken from the direction of D shown in Figure 7; 

[0019] Figure 9 is a schematic view of another embodiment according to the present 
invention; 

[0020] Figure 10 is a schematic view taken from the direction of E shown in Figure 9; 

[0021] Figure 1 1 is a top plan view of the adjustable jaw 2 shown in Figure 10; 

[0022] Figure 12 is a schematic view of a wedge 3 shown in Figure 10; 
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[0023] Figure 13 is a schematic view viewed along the direction of F shown in Figure 
12; 

[0024] Figure 14 is a schematic view of another embodiment according to the present 
invention; 

[0025] Figure 15 is a partial sectional view of an adjustable jaw shown in Figure 14; 

[0026] Figure 16A is a front view of a joint member shown in Figure 14, and Figure 16B is 
a sectional view taken from the direction of B-B shown in Figure 16A; 

[0027] Figures 17A and 17B are a schematic front view and a side view of a plate shown in 
Figure 14, respectively; and 

[0028] Figures 18A-18C are a side view, a schematic view taken from the direction of B, 
and a schematic view taken from the direction of C, respectively, of a wedge in Figure 14. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[0029] With reference to the drawings, the preferred embodiments of the present invention 
will be ftirther described as follows. 

[0030] Figures 1 to 8 show a wrench according to a first preferred embodiment of the 
present invention. As shown in Figure 1, a head portion of the wrench of the preferred 
embodiment has a stationary jaw 1 and an adjustable jaw 2. A zigzag gripping surface 1 1 is 
provided at the stationary jaw 1 . Referring to Figure 3 and Figure 4 also, a guiding slot 22 and 
a blind hole 23 communicated with the guiding slot 22 are provided at an inner surface 21 of the 
adjustable jaw 2 opposite to the stationary jaw 1. 
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[0031] As shown in Figure 2, Figure 5 and Figure 6, the wrench of the first preferred 
embodiment of the present invention further comprises a wedge 3, which is mounted on the 
adjustable jaw 2, provides a zigzag gripping surface 31. A guiding rail 32 is configured at a 
surface of the wedge 3, which matches the inner surface 21 of the adjustable jaw 2. The 
guiding rail 32 matches the guiding slot 22 of the adjustable jaw 2, and can slide within the 
guiding slot 22. 

[0032] As shown in Figure 1 and Figure 6, a groove 33 is provided in the guiding rail 32. 
An open portion 331 of the groove 33 is rectangular, while a bottom portion 332 of the groove 
33 is circular. The diameter of the bottom portion 332 of the groove 33 is larger than the width 
of the open portion 331 of the groove 33. A spring 4 is installed within the groove 33 along the 
longitudinal direction of the bottom portion 332. 

[0033] As shown in Figure 1, Figure 7 and Figure 8, a section 51 of an L-shaped joint 
member 5 is installed in the groove 33, and connected to the spring 4 placed in the groove 33. 
Another section 52 of the L-shaped joint member 5 is mounted in the blind hole 23 of the 
adjustable jaw 2. A thread (not shown) is provided at an open portion of the blind hole 23 so 
that a bolt 6 can be screwed therein. The bolt 6 fiinctions to limit the movement of the section 
52 of the L-shaped joint member 5 in the blind hole 23. The bolt 6 can be substituted by other 
components. For example, a rivet can be embedded into the blind hole 23 . 

[0034] In operation, when the wrench grips and rotates an object, the wedge 3 is slidable 
along the inner sxirface 21 of the adjustable jaw 2, and thereby continuously adjusts the position 
by itself to grip the object. When the wrench is needed to be tumed back to reengage the object 
in a limited space, a handle of the wrench is rotated to a desired position in the counterclockwise 
direction. Because the inner surface 21 of the adjustable jaw 2 is inclined at a sharp angle 
relative to the gripping surface 11 of the stationary jaw 1, when the handle is rotated in the 
anticlockwise direction, the wedge 3 can slide along the inner surface 21 of the adjustable jaw 2, 
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and the distance "H" between the gripping surface 11 of the stationary jaw 1 and the gripping 
surface of the wedge 3 can be continuously adjusted without rotating the object. The object can 
then be clamped and rotated again by further rotating the handle in the clockwise direction. 
Repeating this operation can tighten the object. 

[0035] Moreover, since the wrench of the present invention has the structure as described 
above, the object can be held easily due to the zigzag configuration of the wedge 3 and the 
stationary jaw 1 without damaging the edge of the object (bolt or nut). On the other hand, 
when the object is tightened, the force applied to the wedge 3 can be delivered in parallel to 
the adjustable jaw 2 and the handle of the wrench, so that the wrench can have a relatively 
large torque without affecting the wedge itself. These are also the advantages of the 
present invention over the prior art. 

[0036] Furthermore, for the wrench of the present invention, because one of the 
gripping surfaces of the wrench is fixed, while the wedge is connected to the jaw in a right 
angle, the problem of rotating distortion existing in the wrench disclosed by Chinese Utility 
Model Patent No. 9210556.7 can be avoided, even if the thickness of the object is less than 
half of that of the wedge. 

[0037] Figures 9 to 13 show another preferred embodiment of the present invention. 
In this preferred embodiment, an alternative matching structure between the adjustable jaw 
2 and the wedge 3 is configured to achieve the purpose that the wedge 3 can slide along the 
adjustable jaw 2. 

[0038] As shown from Figures 9 to 13, a zigzag gripping surface 31 is formed on the 
wedge 3. A guiding slot 34 and a blind hole 35 communicated with the guiding slot 34 are 
formed in the surface of the wedge 3 which matches the inner surface 21 of the adjustable 
jaw 2. A guiding rail 24 and a groove 25 are formed in the inner surface 21 of the 
adjustable jaw 2. An open portion 251 of the groove 25 is rectangular and a bottom 
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portion 252 of the groove 25 is circular. The diameter of the bottom portion 252 is larger 
than the width of the open portion 251 of the groove 25. A spring 4 is disposed within the 
groove 25 along the longitudinal direction of the bottom portion 252. 

[0039] Referring to Figure 9 in connection with Figure 7 and Figure 8, the section 5 1 
of the L-shaped joint member 5 is installed in the groove 25, and connects the spring 4 
placed in the groove 25. The other section 52 of the L-shaped joint member 5 is mounted 
in the blind hole 35 of the adjustable jaw 2. A thread (not shown) is provided at an open 
portion of the blind hole 35, so that the bolt 6 can be screwed into the blind hole. The bolt 
6 limits the movement of the side section 52 of the L-shaped joint member 5 in the blind 
hole 35. The bolt 6 can be substituted by a rivet or the like. 

[0040] The wrench having the structure as mentioned above can realize the same 
functions as the first preferred embodiment. 

[0041] Figures 14 to 18 show a further embodiment of the present invention. 

[0042] As shown in Figure 14, in the present embodiment, a fixed joint member 8 is 
provided between the wedge 3 and the adjustable jaw 2. As shown in Figure 15, two 
screw holes 26 and 26' are formed at the inner surface 21 of the adjustable jaw 2 
(perpendicular to the inner surface 21). As shown in Figure 16A and Figure 16B, two 
apertures 81 and 81' each having a trapeziform cross-section are formed in the fixed joint 
member 8 corresponding to the screw holes 26 and 26'. The fixed joint member 8 can be 
secured on the inner surface 21 by two bolts with their heads corresponding to that of the 
apertures 81 and 81'. An L-shaped groove 82 is formed at one end portion of the joint 
member. A plate 9 is installed in the groove 82. 
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[0043] As shown in Figures 16A, 16B, 17A and 17B, the shape of the plate 9 and that of 
the groove 82 are configured to match each other. An upper portion 91 of the plate 9 is 
embedded into an upper portion 821 of the groove 82, and a lower portion 92 of the plate 9 is 
embedded into a lower portion 822 of the groove 82. 

[0044] The structure of the wedge 3 in this embodiment is shown in Figures 18A to 18C. 
An inverted trapeziform sliding slot 36 is formed (as shown in Figure 18B and Figure 18C) at a 
mounting surface of the wedge 3. The sliding slot 36 and the fixed joint member 8 are 
configured to match each other, so that the fixed joint member 8 can be embedded into the 
sliding slot 36, and the sliding slot 36 can slide along the fixed joint member 8. A recess 37 is 
foraied at the bottom of the sliding slot 36, and the spring 4 is placed in the recess 37. The 
length of the spring 4 is approximately equal to that of the recess 37. 

[0045] Firstly, to mount the wedge 3 onto the adjustable jaw 2, the plate 9 is placed into the 
L-shaped groove 82 of the fixed joint member 8, At this time, the angle between the upper 
portion 91 and the lower portion 92 of the plate 9 is larger (as shown in Figure 17B), so that the 
insertion of the fixed joint member 8 into the recess 37 of the wedge 3 is not hindered. Then, 
the joint member 8 is fastened onto the inner sxirface 21 of the adjustable jaw 2 by means of two 
bohs (not showri). Next, one end 361 of the sliding slot 36 of the wedge 3 is aHgned with the 
joint member 8 and then the sliding slot 36 sUdes along the joint member 8 so that the joint 
member 8 is embedded into the sliding slot 36. The spring 4 is then put into the recess 37. 
Finally, as shown in Figure 14, the upper portion 91 of the plate 9 is pressed to cover the sliding 
slot 36 and the recess 37 of the wedge 3. In this way, the assembly of the wrench with a wedge 
according to this embodiment of the present invention is implemented. 

[0046] In the embodiments mentioned above, the inner surface 21 of the adjustable jaw 2 
and the gripping surface of the stationary jaw 1 can form an angle ranged fi'om 10 degrees to 70 
degrees. 
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[0047] Although the present invention has been explained in relation to the embodiments 
that a wedge 3 is mounted on an adjustable jaw 2 of an adjustable wrench, it is obvious to those 
skilled in the art that this invention can be applied in a solid wrench. 
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